Dietary supplementation with 3-deaza adenosine, N-acetyl cysteine, and S-adenosyl methionine provide neuroprotection against multiple consequences of vitamin deficiency and oxidative challenge: relevance to age-related neurodegeneration.
Folate deprivation induces neurotoxicity that is potentiated by additional nutritional and genetic deficiencies including vitamin E and apolipoprotein E deficiency. These deficiencies collectively induce oxidative damage, cognitive impairment, and compensatory alteration in glutathione generation. Treatment with agents that regulate distinct portions of the methionine cycle, including the S-adenosyl homocysteine hydrolase inhibitor, 3-deaza adenosine, the methyl donor S-adenosyl methionine, and the antioxidant N-acetyl cysteine, provide neuroprotection against various aspects of neurotoxicity in normal and apolipoprotein E-deficient mice and in cultured neuronal cells deprived of dietary folate and vitamin E and subjected to iron overload. Here it is demonstrated that simultaneous treatment with these agents provide superior neuroprotection by alleviating individual and overlapping neurotoxic consequences. These findings support combinatorial treatments with agents that compensate for differential insults in age-related neurodegenerative disorders.